Role of dietary lysine, methionine, and arginine in the regulation of hypercholesterolemia in rabbits.
These experiments were conducted to see whether the hypercholesterolemia produced by a diet enriched in lysine (Lys) and methionine (Met) can be reproduced by feeding these amino acids separately, and whether dietary arginine (Arg) counteracts their hypercholesterolemic effects. Another aim was to investigate the mechanisms involved in modulations of serum cholesterol levels by these amino acids. The results of this study, which were in agreement with the results of earlier experiments in our laboratory, showed that feeding a low-fat, cholesterol-free, semipurified amino acid diet enriched with Lys + Met to rabbits caused a marked increase in serum total and low density lipoprotein cholesterol and apolipoprotein B levels, whereas a similar diet enriched in essential ketogenic amino acids (EketoAA) resulted in a more moderate increase in these parameters. Supplementing the diet with either Lys or Met alone was also less effective in inducing hypercholesterolemia than increasing levels of both amino acids. Dietary Arg partially counteracted the hypercholesterolemic effect of Lys + Met but not that of the EketoAA or of Lys and Met fed separately. The growth performance of rabbits fed the Lys + Met diet was inferior to that of those fed the other diets. Liver total phospholipid levels and the ratio of phosphatidylcholine to phosphatidylethanolamine were higher in rabbits fed the Lys + Met-enriched diet than in those animals fed a diet in which Arg was supplemented. In conclusion, our results indicate that high levels of both Lys and Met are needed to cause a maximum elevation of serum cholesterol and that the moderately antihypercholesterolemic effect of Arg is seen only when both amino acids are supplemented. They also suggest that these essential amino acids may affect cholesterol metabolism partly through alteration of liver phospholipids.